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4800 Stockdale Hwy., Suite 417
Bakersfield, CA 93309

Attention: Mr. David Mitchell
Gentlemen:

Chevron U.8.A., Inc. is submitting the attached information in response
to your correspondence of January 29, 1983. You requested we supply
(1) a statement of hardship resulting from stopping injection into

the subject well, and (2) water analyses of the current injection
warers.

Eliminating injection at this well could under certain clrcumstbances
directly reduce our Kern River oil production by 1,000 barrels per day.
It could also reduce or affect the Kern River production activities of
Kaplan 011 Company, Star 0il Company, and Santa Fe Energy Company, and
our total production., Chevron, West Coast, and Witco Refineries are
also somewhat dependent on this well,

All of the above listed companies deliver waste water to the Chewron
U.S.A. water plant for treatment and disposal. Normally, our water
plant discharges cleaned produced water to the Beardsley Canal. Well
No. 2-D is the only backup disposal for this canal discharge. This
backup system is necessary at times when there is & plant upset or
when a number of steam generators are down. The water plant is also
used to treat steam generator feedwaters.

When plant upsets occur, this well is used to supplement water discharges.
During these episodes, this well and on-site sumps allow the production
and refining activities to proceed usually for a long enough perdod to
restore the plant without adversely affecting any of the users. Without
this well, shutdowns would be required of any or all users. These
shutdowns would require that oil production be stopped.

As you know, any shutdown of producing wells results in a number of
wells sanding up. These in turn require expensive and time-consuming
workovers before production can be restored. The cost of such an
event is difficult to determine. ‘

A cost more easily determined is that of directly affecting production
which could depend on this well. The injection rate of this well ds

30,000 B/D. Assuming an average water to oil ratio of 30 to 1, elimi-
nation of the well would mean an oil production decrease of 1,000 B/D.
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Also included are water analyses of water that would be injected.
Analyses were made by both BC Laboratories (Attachment 1) and our
company laboratory (Attachment TIL). A water plant flow schematic is
included with each set of analyses. Sample points A, B, and C are
identified. Point B is the most representative as it is a combined
stream of A and C.

As discussed with you, we have been unable to prove actual oil content
in Chanac formation waters. Though we do believe the Chanac sand to
be lower sand bodies of China Grade production sand. It is our belief
that the Chanac sands most likely have some 0il content and actually
have continuity with China Grade production zones.

A review of DOG literature (see Attachment III) classifies the Chanac
cas undifferentiated. No known barrier is identified. We believe
these zones te actually be the bottom of the China Grade sands.

We appreclate your effort in appealing the proposed ruling. We are
continuing our search for data sources to provide support for the
appeal. If there is any additional information you need in this
matter, please contact Mr. D. O. Culbertson at (805) 393-1312.

Very truly yours,

Attachments
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PHONE 324-1815

MAIN OFFICE 4100 PIERCE ROADR BAKERSFIELD CA 91308 PHONE 327-4911

Chevron U.S.A., Inc.
P. 0. Box 5355
Bakersfield, California 93388

Attention Mr, C. E. Fieber

WATER ANALYSES

Sample Description

Kern River Water Reclamation Plant:

Pt. A 2/2/83 1300 hrs.
Sample Pt. A 2/3/83

Pt. B 2/2/83 1300 hrs
Sample Pt. B 2/3/83

Pt. C 2/2/83 1300 hrs,
Sample Pt. C 2/3/83

B C LABORATORIES, INC,

Date Reported:
Date Received:
Laboratory No,:

2/9/83

2/3/83

1285 to 1290
R

P. 0. #M-608575 PFOD

011 & Grease, PPM

38.
45,
36.
36.

26.
23.
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"DATE OF REPORTY 2/9/83 WELL MO. Kern River Water Reclamation Plant
DAYTE OF SAWMPLING 2/1/83 COMPANY: Chevron USA
SAMPLED BY FIELD
LADORATORY wp., 1291 ZOWE
AMALYST SAMPLE SOURCE A
RADICALS CONCUNTRAYION REACTIMNG VALUE REACTING VALUE
MILLIGRAWMS PER RLIVER BOQUIVALEMTS PER MILLIOM PERCENY
SOD UM g 161. 7.00 36.68
CALCIUM Ce 34.5 1,73 9.07
MAGNES T UM B g 5.4 0.44 2.31
BAR UM Ba (-) 1.
STRONT | UM Sy N
POTASS 1M K 13.2 0.34 1.78
Iron Fe 0.60 0,03 0.16
GULFHATE 304 44, 0.92 4.82
CHLORIDE 1 145.5 4,11 21.52
CARBOWATE €Oy 0, '
BICARBONATE HEOg 275.5 4.52 23.66
HYDROXIDE W] .
{ODIDE 1
SILICA 510, 126.
[RON, ALUMINA L
TOT AL 806, 19,09 100.0
GROUP CHEMICAL CHARACTER MISCELLANEOUS
ALKALILS PRIGARY GALINITY 52.68 BOROM 1.6 Ma/is
EARTHS SECONDARY SALINITY - HYDROGEN SULFIDE  less than 0.1 ppm
STRONG ACIDS PRIMARY ALKALIMITY 24 .24 EQUIVALENT SALT 508, Mg/l MaCl
WEAK ACIDS SECONDARY ALKALINITY 23,08 RESISTIVIVY & 77%F 11.40 O.W,
tw/ﬁ&RTwﬁqg CHLORINITY40. by Sl HaCl
Ca J :
EHLORIDE SALINITY Total 100.0  speciFie erAviTY 1.000
SULPHATE SALINITY CARBONATE/CHLORIDE pH 6.6
REMARKS HasK TICKELL GRAPH  raipgipassr
%‘ BneaCTinG VAL UE J{'
Note: The subject water contains 0.023 times the |
solids content of "normal sea water'l.=" “m“”w%MN |
"N,
(-) refers to "less than', “
) X wed
"3
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"DATE OF REPORY 2/9/83 wELL NO, Kern River Water Reclamation Plant
DATE OF SAMPLING 2/3/82 COMP ANY: Chevron USA
SAMPLED RY FIELD
LABORATORY WO . 1263 ZONE
AMALYST - SaMPLE Source Sample Point A 1300 hrs.
RADICALS CONCLNIRATION REACTING VALUE REACTING VALUE
WMiLLIGRARMS PEN LITER TOUIVALEKRYS PER ™MILL DN FPERCENT

SOD UM L 192, 8.35 37.71
CAL CIUM Ca 37. 1.85 8. 36
MAGNES UM Mg 5.9 - 0.49 2.21
BARIUM He (-} 1.
STRONT Ut Sy N
POTASS 1UM i 15.8 0. 35 ©1.58
Iron Fe 0.62 0.03 0.14
SULPHATE S04 43, 0.90 4.12
CHLORIDE (] 194 .4 ) 5.49 25.17
CARBOMATE Cog 0.
BICARBONATE HEOg 275.5 4,52 20,71
HYDROXIGE O -
10D1BE o
SILiICAa $10, 126,
TRON, ALUMING LN

TOTAL ‘ 888, 21.98 100,

GRroup CHMEMICAL CHARACTER MISCELLANEOUS
ALKALLS PRIMARY SALINITY 58.58 worown 1.5 Mg /LB
EARTHS BECOMDARY SALIMITY - HYDROGEN SULFIDE less than 0.1 ppm
STRONG ACIDS PRIMARY ALKALINITY 20.00 EQuivaLENT SALT 607 . thg /L WaCl
WEAK ACIDS SECOMDARY ALKALINITYZ2L.42 RESISTIVIVTY @ 779F 0.6 o..
@a?ﬁAana 78 CHLORIMITY 321, Hg/l Mat?
Ca
CHLORIDE SALINITY Totals 100.0 g pciere GRAVITY 1.000
SULPHATE SALINITY CARBONATE/CHLORIGE pH 6,7
BEMARKS © TICKELL GRAPY r
e M«;f TREACTIHE VALUE m‘;?wmw

|
|
!

Note: The subject water contains 0.025 times
the solids content of "normal sea water",

(~) refers to "less than",
co
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DATE OF BEPORY

weELL Wo. Kern River Water Reclamation Plant

DATE OF SAMPL ¢ 2/9/83 COMPANY Ch U.S.A
3 RG L WY evron L. A
SAMPLED BY 2/2/83 FIELD
LABORATORY WO, 1292 IOWE
ARALYST SAMPLE SOURCE Sample A 1300 hrs.
RADICALS COMCIMTRATION REACTING VALUE REACTING VALUE
WILLIGRAMS PER LITER EGUIVYALERTYS PE® willioON PLBCERT
50D UM Ha 168, 7.30 37.26
CalLCiuM Ca 34, 1.70 8.67
MAGNES 1M Hig 5.2 0.43 2.19
BARIUM B (-) 1.0
STRONT UM S N
POTASS I ' 13.4 0.34 1.73%
Iron Fe 0.63 0.03 0.15
SULPHATE 0, 41, 0.85 4.40
CHLORIDE ct 148. 4.18 21.64
CARBONATE cog 0.
BICARBORATE HEQy 282.4 4.63 23,96
WYDROKEDE ] »
1ODIDE ' .
SILICA 510, 128.
TROM, ALUMINGS fy 0
TOTAL 821, 19.46 100. .
GRoup CHEMICAL CHARACTER MISCELLANEQUS
ALKAL LS PRIMARY SALINITY 52.08 BORON 1.7  wmgse
EARTHS SECONDARY SALIWITY -  HYDROGEM SULFIDE less than 0.1'ppm
ETRONG ACIDS PRIMARY ALNALIMNITY 25.90 EOUIVALENT SALT 526. g/l Mo

WEAK ACIDS

CaEARTHS
7

Ca/Mg = 3 95
A SALINTTY
SULPHATE SALINITY

SECONDARY ALHALINITY

Totals
CARBOMATE/CHLORIDE

Note:

el

*

The subject water contains 0.023 tipes™
the solids content of "nmormal sea water".

{(-) refers to "less than''.

Pao.3%t (gav 780}
Potaves tn &, 8,4,

—M“"'
Clelebr
ABC BEPRESENTS "CoN

LYY 1 —

22,02 mesisTIVITY @ 779 11,11 0.4,
CHLORIWITY 244 Mg/l WeGt
100. specieie eravitTy 1.000
p i 6,7
ICRELL GRAPH
%ACNNG%MUKN w‘g"’w#mmr
€O
3
) X Heo,
]
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DATE OF REPORY 2/10/83 wel. N0. Kern River Water Reclamation Plant

DATE OF SAMPLIKG 2/3/83 comrany Chevron USA
SAMPLED BY FIELD
LABORATORY wNO.1296 IONE
AKALYST SAMPLE SOURCE Sample Point B 1300 hrs.
BADICALS CONCIMIRATION REACTING VALUE REACTING YALUE
WilLLIGRAMS PER LETER EOUSVALERTS PER wWwiLLION PERCENT

S0DTUM Wa 182, 7.91 37.36
CALCIUM Cs 37. 1.85 8.73
MAGNES UM Mg 5.5 - 0.45 2.12
BAR UM Ba (-) 1.0
STROMY LUM $r -
POTASS UM % 13.6 0.35 1.65
Iron FE : 0.62 0.03 0.14
BULPHATE 04 43, 0.90 4.24
CHLORIDE €l 187.3 5.29 24.90
CARBONATE Coy 0.
BICARBONATE HCOy 270.3 4,43 20.86 )
HYDROXIDE i , "
JODIDE 1 :
$iLICA $10, 126,
FRON, ALUMINA ®y04 _ |

TOTAL 865, 21.21 100. 'fn

GROUP CHEMICAlL CHARACTER MISCELLANEOYS
ALK ALIS PRIMARY SALIMITY 58.28 moron 1.4 wmgsin
EARTHS SECONDARY SALINITY - HYDROGEN suLvive (-) 0.1 ppm -
STRONG ACIDS prRIMARY ALKALImMITY 19.74 gouivaLewt saLy 590, Mg/l MaCl
WEAK ACIDS sEconpary ALwALiniTY 21.98 mesisvivivy @ 779 9.90 o,wm,
fzé//ﬁﬁmmd . CHLORIKITY 309. bg/L NeC)

P2} g = o :

CHUORIDE BALINITY Totals 100.0  gppcipie graviTy  1.000
BULPHATE SALIMITY CARBOMATE /CHLORIDE pH 6.7
REWARKS Ha K TICKELL GRAPH ppoyospassr

BngACTING VALUE
b P

Note: The subject water contains 0.025 o
times the solids content of '"normal Water .~

(-} refers to "less than",

-

€0,
X HCO,
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DATE GF REPORT 2/10/83 weLL ~o. Kern River Water Reclamation Plant
DAYE OF SAMPLING 2/2/83 COMPANY: Chevron USA !
SAMPLED BY FIELD
LABORATORY MO. 1295 ZONE
ANALYST SAMPLE SOURCE Sample Point B 1300 hrs.
E&Q[Qhﬁk& CONCINTRAYION REACTING VALUE REACTING YALUE

MiLLIGRAMS PER LITER BEQUIVALENTS PER &iLLION PERCEMT
SOD UM LT 157, 6.83 37.08
CALCIUM Ca 33.5 . 1.68 Q.12
MAGNESIUM My 4. 0.33 1.79
BARGUM By (-) 1.0
STROMT I UM Sr .
POTASSIUM K 13.3 0.34 1.85
Iron Fe 0.53 0.03 0.16
BULPHATE S0, 46. 0,96 5.19
CHLORIDE el 147.3 4.16 22.52
CARBONATYE Cog 0, '
BICARBOMATE HEOg 251.2 4,12 22.29 ‘
MYDROXIDE i ) .
1ODIDE 1
BILECA S10, 130,
TRON, ALUMINA Ry0y “

TOTAL 783, 18.45 100. L
GROUP CHEMICAL CHARACYER MISCELLANEOUS
ALKALIS PRIMARY SALINITY 55.42goron L7 mgrin
EARTHS SECONDARY SALINITY " wWyoroGEW suLFipe 1ess than 0.1 ppm
STRONG ACIDS PRIMARY ALKALINITY 22,44 qUIVALENT SALT 520. Mg /L NeCl
WEAK ACIDS sEconpary ALkALInITY 22.Mdpgsigsvivivy @ 770¢ 11.24 ¢ o,
%m?ﬁARTN@ 0 Totals 100 cHLORINITY 243, Mg /L NoG?
a/Mg = 5,0 Totals .
CHlOBIDE SR INITY SPECIFIC GRAVITY 1.000
SULPHATE SALIWITY CARBOMATE /CHLORIDE pH 6.8
&ﬁ%ﬁﬁﬁ_ e w ICRELL GRAPH CaeigeBaeSr
"‘f"- EACTING WALUE _‘3(
e

Note: The subject water contains 0.022 times
the solids content of '"normal sea water",

(-} refers to "less than',

-~
A+ +

CleleBr 80
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DATE OF REPORTY 2/10/83 WELL NO. Kern River Water Reclamation Plant
DATE OF SAMPLING compPany  Chevron USA ‘
SAMPLED BY 2/1/83 FIELD
LABORATORY NO, 1294 ZOKWE
ANALYST SAMPLE SOURCE B
RARIGALS CONCLNTRATION REACTING YALUE REACTING VALUE
MILLIGHAMS PER RLETE® EOUIVALENTS PER MiLL IOM PERCENT
SODIUM Na 152. 6.61 37.42
CaLCIuM Ca 31.5 1.58 8.95
MAGNES UM Mg 3.4 0.28 1.59
BARIUM By (-} 1.0
STRONT bUM Sy ~
POTASS IUM [ 13. 0.33 1.87
Iron Fe 0.52 0.03 0.17
BULFHATE 80,4 45, 0.94 5.31
CHLORIDE 9 142.3 4.02 22.71
CARBOMATE oy 0.
BICARBOMATE HED g 237.3 3.89 21.98
HWYDHOXIDE o w
VoD DE 1 :
SiLiCa §10y 126,
fROM, ALUMINA fy0q
TOTAL 751, 17.68 100, N
BROUE GHEMICAL GHARACTER MISCELLANEOYS
ALKALLS PRIMARY BALIMITY 56.04 ®BOROM 1.8 wmgsis
EARTHS BECONDARY SALINITY - HYDROGEN SuULFIDE less than 0.1 ppm
STRONG ACIDS FRIMARY ALEALIWNITY 22.54 EQUIVALEMT €aLt 496, Mgl MeCl
WEAK ACIDS SECONDARY ALKALINITY 21.42 RESISTIVITY @& 7709¢ 11,76 o.M,
%mfﬁ&ﬂ?ﬂ% 62 cCHLORINITY 235, Hg /L el
Ca/Mg = 5.64 y :
CHLORIDE SALINITY Total 100.0 gpgcirre gravity 1.000
SULPHATE SALINITY CARBOMATE SCHLORIDE pH 6.7
BMEMARKS Ha K JICKELL GRATH  cpipgepnesr
_;A UnEaCTinG VALUE )f
Note: The subject water contains 0.021 times
the szolids content of "normal sea water'.
(-) refers to "less than'.
[£1)
) )(um%
o

\MW
o+ |

$0

I3 1] OF ? 1] w&?mu BEA WATER® .
® .
» ' 4
'j;ﬂk ol
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LT WHE G Lf IS CGS WELLL WO, Kern River Water Réﬂla@égibﬂ Plan:
DaTE oF SAMPLING  2/1/83 COMPANY: Chevron USA
SAMPLED BY FIELD '
LABORATORY wo. 1287 IDNE
AMALYST SAMPLE SOURKCE C
RADICALS COMCLNTRATION REACTING VALUE REACTIMNG YALUE
MiLLIGRAMS PEN LITER BQUIVALENTYS PE& Bt ELLGON FEBRCENTY
BOD UM Mg 140. 6.09 36.86
CaL UM Ca 32.5 1.63 9.87
BAGNE S TUR by 2.5 0.21 1.27
BARIUM B (-) 1.0
BTRONT UM S¢
POYASS 1M % 12.5 . 0.32 1.94 -~
Iron Fe 0.23 0.01 0.06
BULPHATE 904 45, 0.94 5.72
CHLORIDE e 135.9 3.84 23,36
CARBONATE Cog 0,
BICARBOWATE HCO g 209.6 3.44 20.92
HYDROXIDE i ,
tonloE ¥ .
gtiLica 810y 121,
PHON, ALUMINA fy,04
TOTAL £99, 16,48 100. v
GRoyp GHEMICAL CHARACTER MISCELLANEQUS s
ALKAL Y S PRIMARY SALINIYTY 58.16 BoRON 1.9 #Mgres
EARTHES BECONDARY BALINITY - HYDROGEN BULFIDE (-) 0,1 ppm
STRONG ACIDS PRIMARY ALKALINITY 19.44 EQUIVALENT GALT 467, #afi fely
WEAK ACIDS SECONDARY ALKALINITY 22,40 RESISTIVIVYY @ 779F 12.50 ©.M,
c%fﬁﬁwvw37 76 CHLORINITY224 , g ft Wat
a o N
CHLORTDE SALIWITY Totals 100.0  gpecirie eravity  1.000
SULPHATE SALINITY CARBOMATE /CHLORI DE pH 6.6
REWMARE § JICKELL GRAPH ‘ s
R E @fﬁ I@%M.\mmﬁ WAL UE @.ﬁ;’w@%ﬁf
3 " n‘
Note: The subject water contains 0.020 ?igmmmvﬁﬁ“
solids content of “normal sea wate®!, '
(~) refers to "less than",
. 0
.
), X Hedy
o

Fon.991 (Rov 100)
Potuves re W, B8,
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Pro.381 (Bov 740}
Peiluwree pn M8, A,

‘ BATE OF REPORT 2/10/83 WELL Wo. Kern River Water Reclamation Plant
BAYE OF SampiLineg 2/3/82 coupraryY  Chevron USA
SAMPLED By FIELD
LABORATORY NGO, 1299 ZONE
ANALYST SAMPLE SOURCE  Sample Point C 1300 hrs.
RADICALS COMCENIRATION BEACTING VALUE REACTING VALUE
HiLLlGnams PER LITE® EQUIVALEKYS PER MILLEON PEBCEMT
SO0 UK MNe 142, 6.17 37.21
CAL CHum Ca 31.5 1,58 9.53
MAGHNES UM Wy 2.4 0.20 1.21
BARIUM Ba (-) 1.0 -
STROMT LM S
POYASS UM & 12.2 0.31 1.87
Iron Fe 0.47 0.03 0.18
SULPHATE S0, 45, 0.94 5.66
CHLORIDE ci 139.,1 3,93 23,64
CARBOMATE co, 0.
BICARBOMATE HCO, 209.6 3.44 20.70 .
HYDROXIDE (]
tonipg i
SiLiCca 510, 123,
FRON, ALUMINA R0y
TOTAL 582, 16.60 100,
BROUE EHEMICAL CHARACTER MISCELLANEOUS
ALKALLS PRIMARY SALINITY 58,60 BORON 1.8 mgpis
EARTHS SECONDARY SALINITY ~  HYDROGEW SULFIDE (-) 0.1 ppm
STRONG ACIDS PRIMARY  ALKALINITY 19.56 EQUIVALENT BaLt 473, WL el
WEAK ACIDS SECONDARY ALKALINITY 21 .84 RESISTIVIVY & 77%F 12,35 o.u,
CelEARTH CHLORIMEYY 230, g /L Megl
Ca/Mg = %“90 Total 1
CHLORIBE SALINITY otals 100.0  specirre gravity 1.000
SULPHATE SALINITY CARBOMATE /CHLORIDE pH 6.6 :
.@@ﬁ%ﬁ%ﬁi [ TXY} Mﬂﬁﬁkuﬁ&ﬁﬂ (:&Mg&ﬁa-&ﬁr
74.. WnEaCTING VALUE %_
Note: The subject water contains 0.017 t%ﬁg&w ”m“m“%mMm%
the solids content of '"normal sea wWater". .
(-) refers to "less than",
£0,
3 3
) X HCDy
o

~
- e

Clel+Be

&0
]
ARC WEPREBENTS wmmaa%vy;ﬂ,m ¥ NORMAL SEA WATERY
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SAMPLED BY

LABORATORY RO,

DATE OF REPORY
DATE OF SAMPLIHNG

2/10/83%
2/2/83

1298

WELL NO.,
COMPARY:
FIELD
20HE

Chevron U.S.A.

Kern River Water Reclamation Plant

Sample Point C 1300 hrs.

AMALYST SAMPLE SOURCE
RADICALS CONCENTRATION REACTING VALUE REACTING VALUE
WILLIGRAWMS PER LEITER EQUIVALENTS PE® miLLION PERCEMY
SODTUM Mo 156, 6.78 37.84
CAL CT U €a 33, 1.65 9,21
MAGNESTUM Mg 2.3 0.18 1.00
BARIUM Bs (-) 1.0
STRONT UM Sy ~
POTASS IUM K 12.8 0.33 1.84
Tron Fe 0.43 0.02 0.11
BULPHATE 80, 51. 1.06 6.05
CHLOR]DE Ct 148. 4,18 2%.86
CARBOWATYE cog 0.
BICARBOMATE HEO 214.8 3.52 20.09
WYDROXIDE O .
1ODIDE b '
SiLICA S10, 132.
(ROM, ALUMINA R0y
TOTAL 750. 17.72 100, .
BRouyP EHEMICAL GCHARACYER MISCELLANEQUS
ALKALIS PRIMARY SALINITY 59.82moroM 1.9 mgsse
EARTHE SECONDARY SALIWITY - HYDROGEN suLfFipe (-) 0.1 ppm
STRONG ACIDS PRIMARY ALKALINITY 19.54equivarLent saLt 508.. #g/L waCl
WEAK ACIDS BECONDARY ALwarLinivy 20.64dmeEsisTivivvy € 779%f 11.49 o.m,
Cé/ﬁ&ﬂ?ﬂﬁg 17 CHLORIMETY 244 . Mg/t WaCl
a = 9 17 "t
anLémgﬂa BAL i1 TY Totals 100. gppeirie raviTy 1.000
SULPHATE SaLiIMiTY CARBONATE /CHLORIDE pH 6.6
REMARKS TICKELL GRAPH
M./T BHEACTING VALUE mﬂiﬂmwmmr
Note: The subject water contains 0.021 times

the solids content of '"normal sea xﬁmmﬂ”ﬁ

{(~) refers to "less than¥.

Pro-391 (Rev 780}
Putwven tw U, 8,48,

™
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L ATTACHMENT IT ,
GEOCHEMICAL ANALYSIS OF WATER Pro-391 '
DATE OF REPORTY Februiry 10, 1,82 WELL No,  RP
DaTE OF SAMPLING  Uclrway 3, 1983 COMPANY: Chovron USA
SAMPLED BY FIELD Yorn Civer
LABORATORY NO. 1283005 IONE
ANALYST Show SAMPLE SOURCE o +le Tt A 1207 lpg,
RADICALS CONCENTRATION REACTING VALUE REACTING YALUE
HILLIGRAMS PER LITER EQUIVALEMTS PER MILLION PERCENT
SODITUM Na 198.2 2,62 28,45
CALCIUM Ca 31 1,73 7.72 .
MAGHESIUM My 7.3 0.60 2,67
BARIUM Ba
STRONT | UM $r
POTASSIUM K 10 0,26 1,16
SULPHATE S0, 1.5 .6 0,95 L.2L
CHLORIDE i 19¢ .1 5,53 21,66 .
CARBOMNATE Coy 0.0 - 0.00 0.00
BICARBONATE HCO, 285,9 L,73 21,10
HYDROXIDE OH
FODIDE 1
SILICA " si0 ;
¢ 2 118,5 ’
TRON, ALUMINA Ry04
899 ,3 22,42 100.00
TOTAL 7.3 e 00 :
LROUE CHEMICAL CHARACTER MISCELLANEQUS .
ALKALLS PRIMARY SALINITY BOROMN 0.5 Mg/L®
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE Aboent
STRONG ACIDS PRIMARY ALKALINITY EQUIVALENT SALT 550 Mg/l NaCl
WEAK ACIDS SECONDARY ALKALINITY RESISTIVITY & 77°% ¢ 51 0O.M,
Ca/EARTHS CHLORINITY 223 Mg/LNeGi |
CHLORIDE SALINITY SPECIFIC GRAVITY 1,0014
SULPHATE SALINITY CARBONATE/CHLORIDE pH 7,28
REMARKS Nas K TICKELL GRAPH cuimgepasse
fh EREACYING VALUE %
Total hardness: 116.6mg/L as CaCly i
Conductivity: 1175 uhmos/cm ¢ 60°F,
- ™ oy vy & oot
0il Content: 1.8 mg/L oil
003
L. W. Grubnker X HCO4
0K

D, L. Johnston
C. E. Fiebur
1~ laborauory

PWO-381 (Rey 7-00)
PritnwTio 1n U, 8,K,

Y

Ci+leBr
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- GEOCHEMICAL ANALYSIS OF WATER Pro-391

DATE OF REPORT  pebrw ry 10, 2993 WELL NO, 1I2P
DATE OF SAMPLING Popru ry 2, 1083 COMPANY  C.ovron ulh
SAMPLED BY FIELD rern dver
LABORATORY NO. 10203027 ZONE
ANALYST G SAMPLE SOURCE “rn-wle 11 A 1300 Yrs,
RADICALS CONGENTRATION REACTING VALUE REACTING VALUE
MILLIGRAMS PER LITER EOUIVALENTS PER MILLION PERCENT
SOD UM Na 17L.3 7.58 £.09
CALCIUM Cs 31,1 1.55 7.79
MAGHE S 1UM Mg £,8 0.56 2,31
BARTUM Ba
STRONT L UM Sr
POTASSIUM K 10 0426 1,31
SULPHATE 50, 13,2 0.90 L. 52
CHLORIDE ci 150.,0 .23 21,26 .
CARBONATE Coy 0.0 0.00 0.00 :
BICARBONAYE HCO, 290 4 L.82 21, 22
HYDROXIDE oM
10DIDE I
SILICA $10, 1294, .
IRON, ALUMINA 1,04 .
839,.2 19,90 100,00
TOTAL ‘
GROUP CHEMICAL CHARACTER MISCELLANEQYS .
ALKALILS PRIMARY SALINITY BOROM 1.0 Mg /LB
EARTHS SECONDARY SALIRITY HYDROGEN SULFIDE Absent
STRONG ACIDS PRIMARY ALKALINITY EQUIVALENT SALT 1,80 Mg/l NaCl
WEAK ACIDS SECONDARY ALKALINITY RESISTIVITY 8 77% § 75 0.M,
Co/EARTHS CHLORIMITY 207 Mg/l raC
CHLORIDE SALINITY SPECIFIC GRAVITY 1,001
SULPHATE SALIWITY CARBONAYE/CHLORIDE ' pH 7.28
REMARKS NB4K TICKELL GRAPH casmgepacsr
BREACTING VALUE
Total hardnevs: ?Oﬁgymp/l.ag LaCO' 7L Ar
Conductivity: 1026 whmos/cm @ 600P
0il Content: 17,2 mg/L oil
""'«
>(HCO

L. W. Drubaker
D. L. Johnston
C., E. Fieber

1-C laboralory

PRo-381 (Rev 7-80)
Patwven tw U, 8,4,

e

Cl+I+8r
“COMCEMTRATION OF %0LIDS IN NORMAL BEA WATER®
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GEOCHEMICAL ANALYSIS OF WATER Pro-391

DATE OF REPORT rebvrusry 10, 1963 wELL NO. FRUP
DaTE OF SAMPLING Fecbru ry 1, 1983 COMPANY  Chovron A
SAMPLED BY FIELD hern River
LABGRATORY NO. 1 2=830 21 ZONE
ANALYST Shew SAMPLE SOURCE Oo-wle 4 A
RADICALS COMOEMNTRATION REACTING VALUE REACTING VALUE
. MILLIGRAMS PRER L)TER EQUIVALENTS PER MILLION PERLEWT
SO0 1UM Na 169,2 7.36 37.7¢
CALCIUM Ca 30,1 1.50 7.70 )
MAGNESIUM Mg 7.5 0.62 3, te
BARIUM Ba
STRONY UM Sr
POTASS UM K 10 0,26 1,33
'ﬂULV"P\‘fﬂTﬁ i?‘ A6'0 Omgé 14‘93
CHLORIDE 1&7»5 hg16 21”36 .
CARBONATE %% 0.0 0.00 0.00
BICARBOMATE HCO, 200.2 ) .62 23,72
HYDROXIDE Ok
10D DE 1
SILICA §10 \ ; a
‘ 2 118,°
IRON, ALUMINA Ry0y
1 ‘ 3 <
TOTAL 810,8 19,48 100,00
GROUP CHEMICAL CHARACTER MISCELLANEOUS .
ALKAL IS PRIMARY SALINITY BORON 0.4 Mg /LB
EARTHS SECONDARY SBALINITY HYDROGEN SULFIDE Ahsent
STROWG ACIDS PRIMARY ALKALIWITY EQUIVALENT SALT LGS Mg/l NaCl
WEAK ACIDS SECONDARY ALKALINITY RESISTIVITY @ 77°F 10,04 O.™,
Ca/EARTHS CHLORINITY 2h3 Mg/t NaC)
CHLORIDE SALINITY SPECIFIC GRAVITY 1.0010
SULPHATE SALINITY CARBONATE/CHLORIDE pH 7.28
REMARK S Na+K TICKELL GRAPH  (aiugea+sr
y UREACTING VALUE
Total haerdness: 106,0 mg/L as CaCOq ™ ot |
Conductivity: 960 ulmos/em ¢ 60°F, ‘
R %"""“w..
. S
“\.\\
> ><rg?
., /'_M,wv’” j
OH

L. V. Brubsker
D, L. Joimston
C. E. Ficbopes ‘
1-C Labor: tory

Pro 30 (Key 7-80)

Prrates tw U8, A,

o

CleleBr 50,
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GEOCHEMICAL ANALYSIS OF WATER Pro-391 '
DATE OF REPORT Frhrucry 10, 1993 WELL NO. JO0/P
DATE OF SAMPLING Polruw ry 1, 193 COMPANY  (Cioyrer DA
SAMPLED BY FIELD Fern dver
LABORATORY NO. 108325 ZONE
ANALYST Shotr S5AMPLE SOURCE -, s 14 1
RADICALS CONCINTRATION REACTING VALUE REACTING VALUE
MILLIGRAMS PER LITER EQUIVALENTS PER MILLION PERCENMT
SODIUM Na 159,¢€ €.95 37.98
CALCIUM Ca 29,2 1.46 7.98 .
MAGNES UM Mg 5.8 .48 2,62
BARIUM Ba
STRONT I UM Sr
POTASS UM K 10 0,26 1,42
SULPHATE 50, L5.3 0.94 5.14
CHLORIDE c 145,7 Lot 22,46 .
CARBONATE €Oy 0.0 0.00 0.00
BICARBONATE HEO 4 250,2 1,10 22,40
HYDROXIDE oM
1ODIDE I
SILICA ﬁiﬁg 11208 .
[RON, ALUMINA R,04
756.8 18.30 100,00
TOTAL
GROUP CHEMICAL CHARACTER MISCELLANEQUS i
ALKALILS PRIMARY SALINITY BORON 0,5 Mg/LB
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE Absent
STRONG ACIDS PRIMARY ALKALINITY EQUIVALENT SALT LL5 Mg/ NeC
WEAK ACIDS SECONDARY ALKAL INITY RESISTIVITY @ 77% 10,50 o.M,
Ca/EARTHS CHLORINLITY 2L0 . Mg /L Negl
CHLORIDE SALINITY SPECIFIC GRAVITY 1.0012
SULPHATE SALINITY CARBOMATE /CHLORIDE pH 7,11
REMARKS Na+K TICKELL GRAPH  (aiugepassr
% BREACTING VALUE
Total hardness: 96.6 mg/L as CaCOy A
Conductivity: 952 uhmos/em & 60°F, N
wﬂ“”w MMWNN
\\\\\\\
N co,
E. W. Priboker > )(rm03
D. L. Johnston ,/WM OH
C. &. Fieber //
1-C L boratory
iy,
.\m-«..,,,... et w/

Pre 391 Ry 7400)
Patwteb im U, 9.4,

& a
Cl+I+8r $Ou
KOG REPRERENTS "CONCENTRATION OF FOLIDS IN NORMAL S$SEA WATE R
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GEOCHEMICAL ANALYSIS OF WATER Pro-391

DATE OF REPORY Febru ry 10, 1983 WELL NO, FIU!
DATE OF SAMPLING Febru.ry 2, 1983 compaNY-  Chovron UTA
SAMPLED BY TELD iern ivoer
LABORATORY NO. 12 u,lm?s TONE
ANALYSY ey SAMPLE sourRce  Crrnle Pt, B 1300 hrs,
BRADICALS COMCENTRATION HEACTING VALUE REACTING VALUE
MILLIGRAMS PER LITER EQUIVALENTS PER MILLION PERCENT
SO0 tUM Na 169.7 7.38 38.32
CALCIUM Ca 30,6 1,53 7.9
MAGNESIUM Mg 5.6 0,46 2.39
BAR UK Ba
STRONY UM Sp
POTASSIUM K 10 0?26 1 T35
SULPHATE 504 L4 0,66 Loh7
CHLORIDE ct 151,7 5,28 22,22
CARBOWATE €O, 0.0 0.00 0.00
BICARBONATE HEO 273,7 L L9 23,31
HYDROX!IDE ok
10DIDE T
SILICA 3!01 121.8
IRON, ALUMIHNA R,04 -
80L .5 19,26 100,00
TOTAL
GRour CHEMICAL CHARACTER MISCELLANEQYS
ALKAL IS PRIMARY SALINITY BORON ‘ 1.0
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE Absent
STRONG ACIDS PRIMARY ALKALINITY EQUIVALENT SALT L50
WEAK ACIDS SECONDARY ALKALINITY RESISTIVITY @ 770¢ 10,25
Ca/EARTHS CHLORINITY 250
CHLORIDE SALINGITY SPECIFIC GRAVITY 1,001
SULPHATE SALINITY CARBONATE/CHLORIDE pH 7.22
REMARK S Hawx TICKELL GRAPH  (ouygepaesr
WREACTING VALUE
Total hardness: 99.6 mg/L as (‘a("()é A
Conductivity: 975.6 uhmos/em ¢ 60°F .
0il Content: 43,6 mg/L oil T
\' o,
e >( NC03
oM

E. V. Brubcker
Johnston

D. L,
. E. Fieber

1-C In h;;ll" ato ry

Pho. 3@n{a.v?m02
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GEOCHEMICAL ANALYSIS OF WATER Pro-391

DATE OF REPORT ‘ebru ey 10, LI83 WELL MO, v
D&TE OF SAMPLING hruory 3, 1983 COMPANY: ovo o UTA
SAMPLED 8Y FIELD crn o Llver
LABORATORY HO. 1009031 IONE
AMNALYST NS SAMPLE SOURCE  Taw T B 100 e
RADICALS e COMCENTRATION .. REACTING VALUE REACTING VALUE
MILLICRAWMS PER LITER EQUIVALENTS PER MILLITON PIBRCINRY
SOD UM Ny 190,6 £.29 32,38
CALCIUM Ca 23.9 1,69 7.83 B
MAGNESIUN Mg €.8 0.56 2.59
BARIUM Ba
STRONT UM $p
POTASS UM K 10 C.26 1.20
SULPHATE S0, A 0,92 L.26
CHLORIDE (o 197,9 5,30 20,54 .
CARBONATE co, 0.0 0,00 0.00
BICARBONATE HCO 5 279 ,2 5,58 21,20
HYDROXIDE OM
1ODIDE 1
SILICA S10, 116.6 .
TRON, ALUMINA R,0g .
869 .4 21,60 100,00
TOTAL
GROUP CHEMICAL CHARACTER MISCELLANEQUS i
ALKALITS PRIMARY SALINITY BORON 02  mg/is
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE "bsent
STRONG ACIDS PRIMARY ALKALINITY EQUIVALENT SALT 530 Mg/t MeCY
WEAK ACIDS SECOMDARY ALWKALINITY RESISYIVITY @ 770¢ B, 72 o.m,
Ca /EARTHS CHLORINITY 310 Mg/t moc
CHLORIDE SALINITY SPECIFIC GRAVITY 1,0011
SULPHATE SALINITY CARBOMATE/CHLORIDE pH 7.21
RE Na+K TICKELL GRAPH  (Caymgapassr
BREACTING YALUE
Total hardness: 112,6 mg/L as CaCo, I al
Conductivity: 1147 whmos/cm @ 60‘9“‘)
0il Content: 46,3 mp/L oil e
",
\\“~
COy
B. W, Brubeker s X HCO,
D. L. Johnoton //”“" OH
C. B, Fieber

1~C Inboratory
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Poiwtao 1w U, $, 4,
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GEOCHEMICAL ANALYSIS OF WATER Pro-391 '

DATE OF REPORT Februaxy 10, 1963 WELL WO, Ior
DATE OF SAMPLING Fobratry 3, 1vi3 COMPANY: Ci.ovron USA
SAMPLED BY FIELD Rern Nivor
LABORATORY NO, ZONE
ANALYST SAMPLE SOURCE _ Tn--=le 7. O 1300 krs,
RADICALS REACTING VALUE REACTING VALUE
MILLIGRAMS PER LITER EQUIVALENTS PER MILLION PERCENT
SODIUM Na 152,7 £ .6l 28,52
CALCIUM Ca 0o LD T.46 e.L7
MAGNESTUM My 3.5 0.2 1.68
BARIUM Ba
STRONT UM Se
POTASSIUM X G 0.2 1.33
SULPHATE S0, 11,3 0,92 52
CHLORIDE G “‘3”9 );,Oé ) "3«‘/5 "
CARBONATE €0y 0.0 0.00 0.00
BICARBORATE HCO, 022.3 SN 21,11
HYDROXIDE OM
10D BE I
SILICA 510, 115,5 ’,
IRON, ALUMIKA R,04 : :
720 .4 17.20, 100,00

TOTAL |

GROUP CHEMICAL CHARACTER MISCELLANEQUS )
ALKALYS PRIMARY SALINLTY BORON 3»3 Mg/LB
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE Absent
STRONG ACIDS PRIMARY ALKALIMNITY EQUIVALENT SALT 420 wgfinecr
WEAR ACIDS SECONDARY ALKALINITY RESISTIVITY @ V7% 19 %0 .m,
Ca /EARTHS o CHLORINITY <3 Mg/l NoGt
CHLORIDE SALINITY SPECIFIC GRAVITY 1;@@11
SULPHATE SALINITY CARBONATE/CHLORIDE ' pH 7.05
REMARKS Raek TICKELL GRAPH cpimgepassr

BREACTING VALUE AV

Total hordness:  €7.4 mg/L as Cacgf a .
C@nductivity; 9 uhmos /em ¢ 60°F, 1
Cil Content: Emﬁ L oil T~

o
. X wc.
E. V. Lrubtker o 3
D. L. Johnsion ///’ : M
C. E. Ficber

1-0 Iaboretory | Mé// 
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GEOCHEMICAL ANALYSIS OF WATER Pro-391

DATE OF REPORT Pebruayto, 1963 WELL NO. FKiP

DATE OF SampLinG Debruwmy 2, 17003 compaNy O ovron UCA
SAMPLED BY FIELD nern dver
LABORATORY NO, 2-530.29 ZONE

ANALYST ST SAMPLE Source Sample TE, € 1300 hrs,.
RADICALS CONCENTRATION REACTING VALUE REACTING VALUE

MILLIGa AMS PER LITER EQUIVALENTS PER MILLION PERCENT
SODIUM Na 165,1 7.18 38,85
CALCIUM Ca 30.0 1.50 8.12
MAGNE S IUM Mg Sk 0,28 1.52
BARIUM Ba
STRONT UM Sr

-y
POTASS UM X " 0,27 1,51
SULPHATE S0, 52,6 1.10 5.95
CHLORLIDE ct 15¢.0 L 40 25, 81
CARRONATE Co, 0,0 0,00 0.00
B1CARBONATE HCO, 222,0 SN 20,21
HYDROXIDE OH
10DIDE 1
SILICA s10, 121,3 3
IRON, ALUMINA RyOq : “
767 .4, 12,18 100,00
TOT AL .
GROUP CHEMICAL, CHARACTER MISCELLANEQUS

ALKALLS PRIMARY SALINITY BORON 1.1 Mg/LB
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE Absent
STRONG ACIDS PRIMARY ALKALINITY EQUIVALENT SALT L50 Mg/l NaCl
WEAK ACIDS SECONDARY ALKALINITY RESISTIVITY @ 779 10,29 o .,
Ca/EARTHS CHLORINITY 257 mg/iNect
CHLORIDE SALINITY SPECIFIC GRAVITY 11,0012
SULPHATE SALINITY CARBONATE/CHLORIDE » pH 7.05
REMARKS Na+K TICKELL GRAPH cpimgeBasSr

Total herdness:

Conductivity:
041 Content:

E. W. Brubaker
D. L. Jolnston
C. E. Ficber

1-Cleboratory

Pro.391 (ga, 7-80)
Poimvee 1w U, 8.4,

97t,8 uhmos/cm

RREACTING VALUE
88, mg/L as CaCo, a X
68°F,

30,7 mg/L oil \\ ﬂm\\
003
/M/ X H((;Og

H
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Cl+ledr ewu
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GEOQOCHEMICAL ANALYSIS OF WATER Pro-391 ,

DATE OF REPORY  Fubrunry 10, 1963 WELL No. I[P
DATE OF SAMPLING [clru ry 1, 1963 COMPANY " yron UBA
SAMPLED BY FIELD Lern Diver
LABORATORY NO. 12-63./-20 ZONE
ANALYST LAy SAMPLE SOURCE " Jn '
RARICALS CONCINTRATION REACTING VALUE REACTING VALUE
MILLIGRAMS PER LITER EQUIVALENTYS PER MILLION PERCENT
SOD UM Ma 149.,0 6,48 30,25
CALCIUM Co 2845 1.42 8,38
MAGNESTUNM Mg H48 0.31 1,83
BARIUM Ba
STRORT LUM $r
POTASSIUM K 10 0,26 1,54
SULPHATE 504 12,7 0.89 5.25
CHLORIDE c 142,2 L. 01 23,67 .
CARBONATE coy - 0, 0.00 ' 0.00
BICARBONATE HED, <17.8 2,57 21,08
HYDROXIDE Ok
1ODIDE .
StLiCa 5“0& “3»& .
TRON, ALUMINA R, 04 :
707 .4 16,94 100,00
TOTAL .
GROUP CHEMICAL CHARACTER MISCELLANEOUS
ALKALIS PRIMARY SALINITY BORON 0,8 Mg/L8
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE Absent
STRONG ACIDS PRIMARY ALKALINITY EQUIVALENT SALT 420 g/l MaCl
WEAK ACIDS SECONDARY ALKALINITY RESISTIVIYY @ 772°F 11,12 o.M,
Ca/EARTHS CHLORINITY : 23l Mg/tnec
CHLORIDE SALIWITY SPECIFIC GRAVITY 1.0010
SULPHATE SALINITY CARBONATE/CHLORIDE" pH 7,10

REMARKS Na+K

+-

Totel herdness: 86,7 mg/L as CaCC
Conductivity: 899 uhmos/em ¢ 60°F,

. W, Brubzker
D, L. Johnmston
C, L. Fieber

1-C Laboratcry

Yi{;KELL ﬁﬁﬁpﬂ Cﬁ"Mg"Ba*Sr
BREACTING VALUE ‘3(”

co
X HCO

]

Clel+dr 50,
ARG KEPRESINTS "CONCENTRATION OF SOLIDS fw MOMMAL SEA wAYEN'
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